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ABSTRACT

An International scientific conference entitled, "Frontiers of Class

Science" was successfully held at the University of California, Los Angeles,

from July 16 to 18, 1980, under AFOSR sponsorship. The conference was

attended by over 160 people from 14 countries. Sixty papers were presented

in five separate sessions. A proceedings of the conference numbering 665

pages was published in De~cember, 1980. J. D. Mackenzie and 3. R. Varner

of UCLA who co-chaired the meeting were also co-editors of the Proceedings.
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I. INTRODUCTION

In the past five years, glasses have become more important as materials

of engineering. Some examples are the use of high purity glass fibers in

wave-guides, new glass systems for various components of high power lasers,

chemically strengthened glass for transparent enclosures and infrared trans-

mitting glasses. A great deal of the research is being done abroad. Host

of the research results are of importance to the U.S. Air Force and to U.S.

scientists. It was considered highly desirable to organize a scientific

conference at which leading foreign scientists who are working on some

selected areas of glass science of particular importance be given an

opportunity to discuss their most recent research on glass science but it

will be important to U.S. glass scientists as well as Air Force personnel.

The 1 2th International Glass Congress was held in Albuquerque,

New Mexico from July 6 to 12, 1980. This was a large conference at which

hundreds of papers were given by many foreign and U.S. participants. The

topics covered ranged from the physics of a glass to glass manufacturing

problems faced by industry. Presentations were in English, French and

German with simultaraeous translations. This did not permit effective dis-

cussions. Participants also had to submit a ficished manuscript prior to

December 31, 1979. Thus it was not a conference at which a selected small

group of scientists could discuss their most recent research efficiently.

The International Glass Congress, however, did provide the opportunity for

some foreign scientiats to visit the U.S.A.
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It was the opinion of the present principal investigator (J.D. Mackenzie)

that if a separate smaller conference on selected topics of glass science were

to be organized after the International Glass Congress at Albuquerque. it would

attract: (a) many foreign scientists who were already attending the Class

Congress, (b) some prominent foreign scientists who might have considered the

Glass Congress alone as of insufficient importance to come to the U.S.A. and

(c) many leading U.S. scientists especially if the proposed conference were

to be held at Los Angeles, California, after the large Congress at A]buquerque,

New Mexico.

All those scientific colleagues consulted by J. D. Mackenzie shared his

feelings on the desirability and timeliness of a glass conference at Los Angeles

after the Albuquerque meeting. Faculty of the Materials Science and Engineering

Department at the University of California, Los Angeles (UCLA) had agreed

unanimously to sponsor and support such a glass conference to be held on the

UCLA campus from July 16 to 18, 1980. Subsequently, a local organizing

committee was formed, together with an international advisory committee.

The committees were:

LOCAL ORGANIZING COMMITTEE

J. D. Mackenzie (Chairman), Professor, Materials Science and Engineering Dept.

0. L. Anderson, Professor, Geophysics and Planetary Physics Dept.

R. Braunstein, Professor, rhysics Dept.

W. J. Knapp, Professor, Materials Science and Engineering Dept.

J. R. Varner, Assistant Professor, Materials Science and Engineering Dept.

C. N. J. Wagner, Professor, Materials Science and Engineering Dept.
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.XNERNATIONAL ADVISORY COMMITTEE

Professor David Adler, M.I.T., Cambridge, Mass.

Professor G. H. Frischat, Clausthal University, West Germany

Dr. J. J. Gilman, Allied Chemical Corp., Morristown, N.Y.

Professor P. W. McMillan, Warwick University, United Kingdom

Dr. R. D. Maurer, Corning Glass Works, Corning, N.Y.

Professor K. Takahashi, Okayama University, Japan

Dr. D. R. Ulrich, AFOSR, Washington, D.C.

Dr. M. J. Weber, Lawrence Livermore Laboratory, Livermore, CA.

Professor J. Zarzycki, Montpelier University, France

The meeting was successfully held on the campus of the University of

California, Los Angeles, from July 16 to 18, 1981, under joint sponsorships

of the Directorate of Chemical Sciences, AFOSR and the Materials Science

and Engineering Department of UCLA. Summary of the highlights of the

meeting is provided in this report.
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11. ATTENDANCE

Attendance was opened to all those who had pre-registered. The total

number of attendees amounted to 160 persons from 14 countries.

III. PROGRAM OF THE MEETING

The meeting comenced on Wednesday morning, July 16 and ended on

Friday afternoon, July 18. A total of 60 papers, divided into five sessions,

were presented. Eleven papers were given by "invited lecturers." They

were:

P. Flory, Stanford University, CA.

D. Adler, M.I.T., MA.

R. J. Aranjo, PPG Industries, Inc., PA.

H. Franz, PPG Industries, Ic., PA.

R. E. Loehman, SRI International, CA.

R. D. Maurer, Corning Glass Works, NY.

K. Nassau, Bell Labs, NY.

S. Sakka, Hie Uuiversity, Japan

D. R. Uhlmann, M.I.T., MA.

C. N. J. Wagner, UCLA, CA.

M. J. Weber, Lawrence Livermore Laboratory, CA.

The co-chairman of the meeting were J. D. Mackenzie and J. R. Varner,

both of UCLA. The session chairmen were:

.. . .El il I l L I | 1 l I ll . . .. .. .. . ' 1 lI .. . . . . . . . II I I [ 4
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WEDNESDAY, 16 JULY

SESSION I. A.' STRUCTURE

J. Zarzycki
D. Griscom

SESSION I, B. SPECIAL LECTURES

D. Ulrich

S. Ohlberg

SESSION I. C. STRUCTURE

H. Scholze
H. Kawazoe

THURSDAY, 17 JULY

SESSION II. OPTICAL & ELECTRICAL PROPERTIES

S. Ovshinsky

J. Isard

SESSION III. AMORPHOUS SEMICONDUCTORS & ELECTRICAL PROPERTIES

R. Weeks
A. Bishay

FRIDAY, 18 JULY

SESSION IV. LESS CONON GLASSES

G. Frischat
C. Goodman

SESSION V. GLASS SURFACES 6 CHE4iCAL DURABILITY

J. Varner
K. Takahashi

A copy of the program is given in Appendix I.
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IV, PROCEEDINGS

All but a few manuscripts were received by J. D. Mackenzie and

J. R. Varner, the manuscripts were sent to the North-Holland Publishing

Company for printing. The Proceedings were printed in December, 1980, and

distributed to all registrants of the meeting. Drs. Donald Ball and Donald

Ulrich of the AFOSR were both sent a copy of the Proceedings. The front

cover, preface and acknowledgements, table of contents of the Proceedings

which numbered 665 pages are shown in Appendix IlI.

V. CONCLUSIONS

Based on the number of attendees, the quality of the papers, the

vigor of the discussions, the rapidity of the publication of the Proceedings

and comments of the attendees, the meeting can be considered a great success.

Without the support of AFOSR, the meeting would have been impossible. The

principal investigator and his committee members at UCLA are grateful to

Drs. Donald Ball and Donald Ulrich and to AFOSR for the funding of such an

important and timely internaLional conference.

6



"

Appendix I

AN INTERNATIONAL CONFERENCE

UNIVERSITY OF CALIFORNIA

LOS ANGELES, CALIFORNIA

JULY 16-18, 1980

FINAL PRPOGRPAj

2!60E Dickson, UCLA CAmPUS

WEDNESDAY, 16 July

7:30-12:00 Registration

8:15- 8:30 Welcoming remarks: Dean R. R. O'Neill and J. D. Mackenzie

SESSION I. A. Structure

8:30- 9:00 C. N. J. Wagner (INVITED LECTURE) "Diffraction Analysis of
Metallic, Semiconducting, and Inorganic Glasses".

9:00- 9:15 F. L. Galeener, J. C. Mikkelsen, Jr., A.C. Wright, R. F .

Sinclair, J. A. E. Desa, "Raman and Inelastic Neutron Sca -

tering by Vitreous ZnCI2".

9:15- 9:30 N. Takusagawa, "Infrared Absorption Spectra and Structure of
Fluorine-containing Alkali Silicate Classes".

9:30- 9:45 D. J. Lain, B. W. Veal and A. P. Paulikas, "X-ray Photoemission'
Spectroscopy Studies of Soda Aluminosilicate Glasses".

9:45-10-00 P. Bruckner, H. -U. Chun, H. Goretzki, M. Sammet, "YPS Feasurc
rents and Structural Aspects of Silicate and Phosphate Glasse'".

10:00-10:30 BREAK
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10:30-10:45 V. Beemian, R. Lynds, and 1'. R. Anderson, "Structural and
Vibrational Properties of a Yodel of Vitreous As 2 03 1"

10:45-11:00 A. C. Wright, G A. N. Connell and J. W. Allen, "Arnorphograp..
and the Modelling of Amorphous Solid Structures by Geomnetric
Transformations".

11:00-11:15 G. H. Dohier, R. Dandoloff and H. Bilz, "A Topological-Dynamic:
Mocde1 of Amorphicity".

11:30-11:45 D. F. R. Mildner and A. C. Wright, "Elastic Diffraction fro-
Amorphous Materials Using a Pulsed Neutron Source".

11:45-12:00 R. N. Sinclair, G. Etherington, P. A. V. Johnson and A. C.
Wright, "Neutron riffraction Studies of Amorphous Solids".

12:00- 1:30 LUNCH

SESSION 1. B. SPECIAL LECTURES

1:30- 2:45 P. Flory (INVITED LECTURE)

2:45- 3:15 D. IN, ltann (INVITED LECTUR.E) "Polymer Glasses & Oxide Glasses

3:15- 3:45 BREAK

SESSION I: C. STRUCTURE

3:45- 4:00 P. Taylor and Derrek Owen, "Liquid Immiscibility in Complcx.
Borosi licate Glasses".

4:00- 4:15 Y. Bando, S. lijima, Y. Kawamoto and F. Tonmozawa, "Appli a-4o
of STEM to Element Analysis in Glass"

4:15- 4:30 K. Takahashi, T. Yoshio, K. Oda and F. Kanamturta, "Crystalili:_1.-
tion of Amorphous BaO-Fe2 O3 Prepared by the Method IUithou*z
Melting".

4:30- 4:45 J. F. Shackelford, "The Potential of Structural Analysis frorm
Gas Transport Studies".

4:45- 5:00 H. D. Schreiber, "Properties of Redox Ions in Classes A.,
Interdisciplinary Perspective"



5:00- 5:15 S. M. Rekhson, "Linear and Non-Linear Viscoelasticity of
Class".

6:30- 7:30 NO HOST COCKTAILS

7:30 CONFERENCE BANQUET

THURSDAY 17 JUrLY

SESSION I. OPTICAL AND ELECTPICAL PROPERTIES

8:30- 9:00 M. J. Weber (INVITED LE(TURE), "Glasses for Laser Application:

9:00- 9:30 R. 1). Faurer (INVITED LECTURE) "Glass Pesearch for Optica'.
Wave guides".

9:30-10:00 R. J. Araujo (INVITED LECTURE) "A Statistical Mechanical $odc
for Boron Coordination in Alkali Aluminoborosilicate Glasses".

10:00-10:30 BREAK

10:30-10:45 S. Morimoto and Y. rishima, "Effect of Composition on Propertic:
of Silver Halide Photochromic Glass".

10:45-11:00 J. Cannon, "Optical Fibre Materials for Operating WavelengthF
Longer than 2 Micronv."

11:00-11:15 F. T. Stone and B. K. Tariyal, "Loss Reduction in Optical
Fiber-".

11:15-11:30 J. A. Wysocki, S. N. Alam., J. R. Varner, "Low Cycle FatiFuL
Behavior of Metal Coated Silica Fibers".

11:30-11:45 Y. Asahara and T. Izumitani, "Propertics of Gradient Index
Antireflection Layer of the Phase Separable Glass".

11:45-12:00 H. Kawazoe, "C ordination Number ane Chemical Shift of K
Emission of Yg2+ in Oxide Glasses". 1,2

12:00- 1:30 LUNCH
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1:30- 1:45 D. L. Criscom, "Ferromagnetic Resonance of Fine Crained
Precipitates in Class".

1:45- 2:00 D. P. Button, R. P. Tandon, Y. L. Tuller and r. R. Uhlmann,
"Transport Model for Fast Li Ion Conduction in Chloro-
Borate Glasses".

2:00- 2:15 R. A. Weeks, "The Effect of OH on UV Optical Absorption of
Reduced CeO 2 Glass"

SESSION III. AMORPHOUS SEMICONDUCTORS & ELECTRONIC PROPERTIES

2:15- 2:45 D. Adler (INVITED LECTURE), "Electronic Structure of Amorphou:
Semiconductors".

2:45- 3:00 S. Ovshinsky, "The Chemistry of Glassy Materials and Their
Relevance to Energy Conversion".

3:00- 3:15 K. S. Liang, S. P. Cramer, D. C. Johnston, A. J. Jacobson,
J. P. deNeufville, and F. R. Chianelli, "Amorphous oS and

ws 3 "3WS3

3:15- 3:45 BREAK

3:45- 4:00 C. H. Chung and J. b. Mackenzie, "Electrical Properties of
Binary Semiconducting Oxide Classes Containing 55 mole%205

4:00- 4:15 J. 0. Isard, "The Application of Polaron Theory to Oxide
Classes".

4:15- 4:31 J. Robertson, "Electronic Structure of Model Lead Silicate
Glasse'"

4:30- 4:45 T. Szorenyi, "Correlation between Structure and Properties; i
Vanadiu. Phosphate Classes snd Amorphous V2 05x/0<x<l/Fils".

7:00 BUSES LEAVE FOR HOLLYWOOD BOITL FROM UCLA
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FRIDAY, 18 JULY

SESSION IV: LESS COYMON GLASSFS

8:00- 8:30 S. Sakka (INVITED ]ECTURE)

8:30- 8:50 K. Nassau (INVITED LECTURE) "Rapidly Quenched Glasses".

8:50- 9:15 R. E. Loehman (INVITED LECTURE) "Oxynitride Glasses".

9:15- 9:30 A. Kinoshita, "Characterization of Class Transition in
a-As 2 Se3 by Heat of Vaporization".

9:30- 9:45 C. Y. Baldwin and J. P. Mackenzic, "Ionic Transport in the
BeF2-CsF Class System".

9;45-10:00 T. 1linami, K. Imazawa and 14. Tanaka, "Formation Region an'
Characterization of Superionic Conducting Glasses in the
Systems Ag1-Ag 2 0-lx0y".

10:00-10:30 BREAK

10:30-10:45 S. P. Yukherjee, "Sol-Gel Processes in Class Science and
Technology".

10:45-11:00 R. Jabra, J. Phalippou and J. Zarzycki, "Synthesis of Einary
Glass-Forming Oxide Glasses by Hot-Pressing of Gels".

11:00-11:15 I. Vincze and F. van der Woude, "Correlation Between Amorhou:
and Yetastable Crystalline Alloys".

11:15-11:3D J. W. Allen, C. A. N. Connell and A. C. V'right, HybridizA-
tion, Short Range Order, and Entropy in Yetallic Glas!.
Formation".

11:30-11:45 A. Bishay, Y. Farag, 14. Nassrallah, S. El laha.i, an. S. A.
Saleh, "Some Properties and Structure of Iron-Contained Cla:;'.
and Glass-Metal Composites".

11:45- 1:15 LUNCH
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SESSION V: GLASS SURFACES ANP C11'MICA]. PURAB]I.ITY

1:15- 1:45 H. Franz (INVITED LECTURE), "Durability and Corrosion of
Silicate Glass Surfaces".

1:45- 2:00 Y. Oka and V. Tomozawa, "Inhibitor to Alkali Attack on
Silica Glass".

2:00- 2:15 A. Makishima, H. Oohashi, M. Wakakuwa, K. Yotani, and T.
Shimohira, "Alkaline VurabilitieF and Structure of Amorphok..
Alutminosilicates Containing ZrO2 Prepared by the Chemical
Polymerization of Fetal Alkoxides".

2:15- 2:30 P. J. Felling and A. R. Allnatt, "Modelling of Corrosion an,..
Leaching Reactions in Class".

2:30- 2:45 H. J. Franek, C. 1. Frischat, and H. Ynodler, "Reactions
Between Aqueous Solutions and Class Surface".

2:45- 3:00 S. Adachi, F. Miyade, and T. Izumitani. "Chemical Durability
of Optical Classes".

3:, r - 3:15 L. Rongved. C. R. Kurkjian, and F. 1. Geyling, "Mechanical
Tempering of Class Fibers".

3:15- 3:45 BREAK

3:45- 4:00 L. Schaar, "Themes for Class Pesearch in the Field of Hollo,,
Ware Production".

4:00- 4:15 V. V. TVoiseev, "Ion Exchange and Constitution of CLasF,".

4:15- 4:30 Y. Spitzer-Aronson, "A New Yethod for tbc Study. of Fla:
Glasses Accurate Microstructure".

4:30- 4:45 S. K. Sharma, R. Simons, and J. F. Y'ar.one, "Relation,,.
Between Density, Pefractive Index, and Structure of B 2("
Glasses at Low and High Pressures".

4:45- 5:00 Dr. Katzuki et al., "Laminated Plate Composed of Thin Cljs:
and Plastic Sheets".
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